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(57) Abstract: 

PURPOSE: To suppress gas generation in the Initial 
period of charging and accomplish high capacity and high 
energy density by covering the surface of a carbon 
material for use In a negative electrode v\^ith a solid 
highpolymer electrolyte. 

CONSTITUTION: A negative electrode is formed by 
covering the surface of a carbon material 1 1 with a solid 
highpolymer electrolyte 12. The obtained negative 
electrode is wound spirally together with a positive 
electrode with a separator interposed so that an electrode 
plate group is formed and accommodated in a battery 
case so that the intended battery is accomplished. 
Provision of carbon material in this manner allows 
maintaining the reaction as an inter-layer compound in 
which Li ions intercalate and deintercalate in the carbon 
material 11 due to penetration through the electrolyte 12. 
Direct touch of the organic electrolyte with the carbon 
material 1 1 is suppressed, and active site of decomposing 
reaction of the organic electrolyte decreases remarkably, 
which leads to suppression of gas generation from the 
reaction products. Accordingly this prevents leak of the 
electrolyte and drop of the cycle lifetime resulting from gas 
generation due to charging and discharging. 




COPYRIGHT: (C)1995,JPO 



15:16:25 



(i9)H*a!i*tf;f (jp) (12) & ^ 1^ ^ ^ (A) inmwmm'Amm^ 

#^¥7 - 235328 

(.'GVjkmB ¥fi!t7^(1995)9^5H 



(51) Intel.* 




F I 




H 0 1 M 10/40 


B 






4/58 














Wf«JBO»2 OL (^ 5 M) 


(21)aiH## 


^lil76-22282 


(TDWISA 


000005821 










(22) tills B 


3pjS6^(1994)2^21B 










(72)5fiM# 










AE;&R^rfr;*:^n^tioos#* wTSffi 














(72)IIW« 










AISl&R«*;«:^PWl006#«i SiTfiag 














(74) A 





(54) [|i!W(Z>«*i5] ^TKfi^Sfc::**?!?!^-^©!!;®?^ 



(57) [g*^] 




1 

[000 1] 
[0 0 0 2] 

ttismEE. i^^^/\-^-^m^m^^mMt\^x^<Dm 
[0 0 0 3] t;^*. ^;^^Msii^m.m(o^mmmm^ 

i)^-d^mm^(D±^mM.mtf^^x\^-^^^ ^h\^\'i. m 
m%ikm^\^'^mmm^m^^\^^xhm^ir^h(Di)^n. 

[0 0 0 4] -^fz.^ ^^\^])'^^MsmM(o^±\^i)m\. 

j>^'^^^m^-^timmM\z.^^^x\^^±\^(Dmmm'^K 

[0 0 0 5] g^fitd/^^oT. mm\:.'^^(D4l^^~iOU 

r%x.^j;}xTV>^o i4:tl^^^>''^-t^u- 
h /y'^ I/- h L 5 5j^^WJ|£ft* y ^ ^-^Sk 
mm^^^ffiWilsfi: Ur^MT^fct?. -^<?:»M^;^5^A/(;iff 

[0 0 0 6] jKm«i|ef^:&<l{-.«i^^5r<b(c<!: t> 



(2) 4$M¥7 -2 3 5 3 2 8 

2 

^-g-mb-g-^^r^fc^L i CoO^-^L i N i C 
[0 0 0 7] 

m\^xmm.^m0.\^fz,m^. %mm^m\^mMm(Dji^m 

15 i:* Pp^ M ;6 ^ ^ C T V > ^ . 

[0 0 0 8] ^:ix:z<Dx^f^m:m^m^ir^fz.i^\^m 

Pi-^r - 2 9 4 3 7 2-^<i>«tc:P;^^i^ 

P^l -2 9 4 3 7 3-^^^{:i|EScStLTV^^o b:d^b 

[0 0 0 9] :^^mi'i±^mM<DWkm^m^'r^h<D 

30 [0010] 
[0011] 

[i¥m] mm:^^m(Dm^^^m^XoX. |gI2tc:^i-i: 

h t> L< ->?7 1^- h-r^^w^k-g^i^^ br(^ 

50 ^mmmm:^-mmuimmi^m 



3 

[0012] ^mmMm(o^m^^^<om^^^ v 
[0 0 13] fz.fz.\.^ mw^m^^^mm%(r^^nmz.n^ 

[0014] 

[0 0 15] m\\^^%mmxm^^^fz.v\mmmm(om^ 

a^^-To [glt-*5v^r. 1 ni»W^mftf^Ktt(^^•7">^l'- 
[0 0 16] lEtlt^L i COairCcO, <h ^il^ 
L. 9 0 0^T*1 Off^P^J^^LX-g^^bfcL i C 0O2 
O^^l 0 0SSgi5{:i. T-lrf^l/>':/^:y>^ 3 81:35. 

D-1. s?l^^6 0fiS%) ^iaJi^5)^J*:^r'7fi 
^^x^—:^Ym^\^f^o rco^— ;^ b^J?^ o. oa 

0. 17 mm, ipl4 Omm, S$ 2 5 OmmCOfiiS<!r L 

[0 0 17] o^^t^Aiico^mw^St;illff?g^>^S« 
«^^Mi-6:^f^<^l^p.g-r^o m®^3^_hio 

UTn-g^^P^^/V (CH, COOCH2 (C 
HO 2CH3) . Sltt^7. 5 8cOW<^^j!Sf^ UTx 

t Kctp'^V (C4H8O) , ^tt^9. 7 7(7);^ 
m^lK^ br^^/l-T5:/U^ (CH3CO (C 

H2) 5CH3) mmmmz. AA(D^mum.t\^x 

(Na f i on) O 5 fiS%--r V >^t2 tVL-T/^ 
/l-^^^ffiV^/^Co :^CONa f i o n 1 asas 



(3) f^mw-i - 2 3 5 3 2 8 

4 

X^2 8 0 O^THft^^g^ffiLrmMbLfcittilsf (d 0 
0 2 = 3. 3 7 A) ^5 omik^^Mi'^t±W,mi^M 

m.i^\^xmwm^^mMKWMmmwm^^n 

[0 0 18] ±fE^O;&&T*Il^*^i^5>T'®ft?»^«mbyh 
^^«5H&*1 0 0fiffl:gi5tc:*g«M<^bT>^^uvy^v? 

R. ll?f^5>4 8jifi%) «ria?l?5>Jt^r*3fifigi5i:^y 

D-l. [1?^55^6 Ofifl:%) ^@Jf^5^1t^r'2fifta5 

20 ^^x^—:^vm^\^f^o :L<D^-':^V^m^o. 20 

mm, 1)114 2 mm, 2 7 0 mm<D^^t \^fz.o 

[0019] IE, ftl^^-^tL-^nt;! y - D 
ff^O. 0 2 5mm, l|)M46mm, g^ 7 3 0mm(^:5K 

14. 0mm, i^S 5 OmmCO®?&<>-— ^^^tClte^bfCo 

— h t ^ =^/\^':fx2 t';?^^— h^26:40:40 
M:T-^'g^b7t^j^(;il^/l-/y :y h/U-cOL i PFe^® 

30 t bfdo 

[0 0 2 0] XfB, :ii1^co^^*t^®tcl§f*:ig55^^m« 

[0 0 2 1 1 ^T^c, ite?<:o;^ci6(cillfriS5i^^ffi^K^^ 
M b?fe^-o /cft!lfi ^ o < Sftie^JS^iJ i: f5]<i{c:ft^ Lfc 

[0 0 2 2] ±i5ii*fe«?jjr*fi^®^ 3-10 (D^mmm 

y^mn.mfi^'^fx^^fh 10. 34, 37. 7, 42. 5(?:> 

n— /K oi^ y :=i"/K ^ y y 

\^mMm^^ttb^^ti 1. 89, 2. 284, 2. 37 

9, 2. 2 7, 2. 0 2COn— ^=^-y-V, ^Vif^-, h 

50 co55^tfeas^^;!jp }^tim^{a'xmi^m:^^mmm^&'&<r> 



5 

[0 0 2 3] /^4b\ mmm\^umii^xoxmit'r^. l 
y 1^ n\:iw.m^tix\^^^ X 0 \^w.mm^2 0-2 5x:(d 

[00 2 51 ^mmm(ommit%mmj^4 . 1 v. %m 

[0 0 2 6] m3(r>-^^ ^ j^^'&<oi^^x^ . ■:^mm(o 
ps^3«jii o^^T(Dmmm^^m\^^xmv^m^^'^m 

mxt)km\^x^m^^^ ^ ^^^\^^7T^\^fz.o -^fr.. ± 

[0 0 2 7] ^fc. mi^0^^^mmn^^mL'^j::^^oti 
mmx(D^mf^i s^^f^^<o:^:^m±m^o, 5 4 mi 

■^tb-^*tt. O. 01. 0. 02, O. 11, O. 07in 

\xh^. \^^'rti<Dmmh:^^:^^^m^mi.<nm^ti 

[0 0 2 8] /^:}b\ =^>^T/i^m(ommmm<Dnmmt b 
X n-mmzf'f'/^^m^^^tzjfiK §i«^;5S3i^±i owr 

^yy^/K g^g^^^/K gt^y^ntVw, g^^-ry:7^n 

ygs^^^/K BS^^^/K ^y^^^^/K p<^^y 

^2— ^ b=3ri/3if^/Uai^/l.^ g^^2— (2::3i h^s^iy^ 

[0 0 2 9] ^fc. =^-T^um(D^mBm<Dixmmt u 



(4) 4^^^7-2 3 5 3 2 8 

6 

m^i^^\^^\^m^\^xm\^^xhmm<D^^m%htirz,, 
[0030] ^fz. >m(^mmmm<Dixmm t lt 
?^^ji-T^yi^^ h>^m\^^ti^K mnm^3)^x±i 0)^ 
r(Dmmmmx^th\t. ^ ^^v^^i^jv^ v ^^^^^^ 
^^\^\t.u^\.xm^^x^^m.o:>^m^^hf\^fz, 
[0 0 3 1 1 ^fz. ^^•^^:y'mm<r>-^w^m.<o\\^mt 

UXy'n t:■'^V^^fflV^;rc;6^ ^m^/i^ 3 1 0 

10 [ 0 0 3 2 ] ^^Tc, T 5: -^m(r>^mmWk}i br. il®^ 

3 1 0 J^TtO^^^IKT^fetbf^. n -y^/^r ^ 

m^m^^^^^\t.m.^\^xm^^^x^nm<r>^m-mhic\^ 

fZo 

[0 0 3 3] ^fz. ±m'^th^'th<Dmmmmo)mwm 
20 [0 0 3 4] ^T^c. mmmx\-xm^M^^mmKt u 

h^y/^;^a^^i/:/^y-?'->'/U;^n tf:::l/^m"- 
r/i- K y • 3: :^M±m<D4 ;?^>'^j^^c^ 5 

m^j:^M^^^m\^^x hmm(D^^:^mhtirzo Mpl 
30 [0 0 3 5] mi^mt^ihmmntL.x. ±m<D 

U>:t^iyh^ (PEO) (-CH2 -CHz -0-) „ 
j^T^y yat°UV:^:¥v^K (PPO) , 

K (Eo) mitL^mm\^h-^^v p^'^/i^i^^^^^. ^ 

VT-JVi^> (-CH2 -CH2 -NR-) J?=7}fyac^ 

40 uv;^/vy^ K (-CH2 -CH2 -S-) ^(^1>^* 

[0 0 3 6] ^fz. if-^mxm^^h^mi^m\'^m^m'^ 
^:^m. y yy::c-x;^-7}^v, la^^^^^y y y::i. 
mm^2 0 o 0t:^±o^gM-efa^3l^^feLmMl^b:'c: 

'So 

[0 0 3 7] ■:^mMmX\t.lEm^ L i C o O2 ^ 

50 ^V^fc:;^^ L i N i O2 . L i F e O2 , LiMnO, 



(5) 



7-235328 



10 0 3 8] 



[igi3] ^ /i^9(^'A<Dim^7r^^^\^m 



10 



1 

2 
3 
4 
5 
6 
7 

1 1 
1 2 



[1^2] 



[E13] 



^3 .jii^^^ as*^^ 

'7 




600 
500 

< 

B 300 
^ 200 

s 

0 



























\ 












A 






















T 






















D 


i -1 




. _ 










i 









100 



200 300 

/U«fc 



400 



500 



600 



